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CONNECTION SVST&MS FOR TWO PIECE PROSTHETIC HEART VAEYE 
ASSEMBLIES 

FlELX).OJ 7 ;rHB. INVENTION 
The present invention relates generally lo heart valves that may be implanted 
within ..s patient, and, more particularly, So connection, system* for multiple component 
heart valve*; Shut may be assembled together, and to apparatus stid method*: for using tbem. 

AMCKCiROJJNI) 

Prosthetic hear? valves can replace defective; .human valves in patients. For 
example, one piece valves have. been, suggested thai include sewing rings or suture eut'B. 
that are attached to and extend around the outer circumference of a prosthetic vulve. in 
addition, multiple component valves have also bees suggested that include a .sewhxg ring 
thai: is separate from a valve component The sewing rings of either type of prosthetic 
valve can. be tedious asd time cotMumtrig to secure within, a target site, ie» f within an 
anuuius of a heart- where a natural heart valve has been removed. 

For example, to implant a sewing ring- whhm ati aunulus of a heart, between twelve 
a-id twenty sutures may be secured initially to tissue surrounding the anno tus The sewing 
r-ns.! and/or the entire prosthetic valve may iben be advanced or "parachuted" clown the 
sutures iuto the annuias. Knots may li-cn be tied with the sutures, to secure the sewing rim< 
within, the a-utahis, whereupon the sutures may be cut Consequently, this procedure can 
be very eompfoated, requiring management and manipulation of many sutures. The 
complexity of the procedure also provides a greener opportunity for mistakes and requires 
a patient to be on cardiopulmouary bypass for a lengthy period of time. 

Because the atxnuhis of the heart -may not match She cnemar cro^s -section of the 
sewing ring anchor prosthetic valve, the prosthetic valve may txov fit optimally within the 
an-unus. As a resish . natural blood hemodynamics through and around the valve may be 
impaired, result trig m cloHf\ no?vbfe e'rbor" fu <' xiksn, and c\oitui e licifioc-tiotx of 
the valve structure. 

To address this cor ex n, lle\J lo r v:^ have been *v^.'$t<:d nse with 

multiple component valves I be ^ew ring u r «-„ nnnlantee 'dan th*- n-i.iii,\s. e.g., 
using the procedure desert' .^al-^c, ^ r . aC >. IS down an .manae* urn ui'^Pt:.;;;. 
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The sewing ring may conform at least partially to the anatomy of the tumulus. 
Alternatively, instead of using sutures, it has also been suggested to drive staples, through 
the sewing ring into the surrounding tissue to secure She sewing ring. 

When a rn.eohan.ical or prosthetic valve is then attached to the sewing ring, 
however, the valve and se wing ring may trot mate together effectively, e.g., if the shape of 
(U-v^t ^ ii ^ i mo >. kill) iu-r on i i mi • u e~ - I- ids 
natural blood hemodynamics, create leak*, and/or otherwise impair perfonrian.ee of the 
prosthetic valve. 

^i'M\t v of mi , N'v . \ r f ( > > 

The pxesexit invention is directed to heart valves dial may be implanted vvlthm. a 
patient, and, more particularly, to multiple eoa.poti.ein heart, valve assemblies rhat may be 
assembled together, and to apparatus sad methods .for making and implanting them. 

In accordance with one embodiment, a prosthesis is provided for receiving a 
prosthetic valve to replace a preexisting natural or prosthetic heart valve within a 
biological arii.rai.us adjacent a. sinus cavity. The prosthesis may include an annular member 
implantable within the 'biological arauxlus, a sewing cuft s extending radially outwardly 
from the annular member and a plurality of guide raits including a. first end attached, to the 
annular member or sewing cuff and a second free end. The guide rails may include one or 
more connectors adjacent the first end. For example, each guide, rail may include one or 
more buttons or other detents, tapered, and/or ramped surface-;, arid the like for guiding 
and'or securing a prosthetic valve to the prosthesis. Optionally, the guide rails may 
include weakened regions, e.g., above the one or more connectors, to facilitate severing 
the guide rails after securing a prosthetic valve to the prosthesis, 

in accordance with another embodiment, a heart valve assembly is provided tor 
implantation within a biological annulus. The heart valve assembly may include an 
a-molar prosthesis that includes an annular member sized for introduction into the 
biological annulus. a sewing cuff, and a plurality of guide rails including one end attached 
to the annular member or sewing cuff. The heart valve assembly may also include a 
prosthetic valve that may include an annular frame and receptacles for receiving the 
guiding rails, e.g., tor guiding the prosthetic valve along the guide rails towards the 
anauhu prosthesis The receptacles may include pockets or other elements ibr receiving 
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corresponding detents or other connectors on the guide rails foe securing the prosthetic 
valve relative to she annular prosthesis. 

in accordance with, srif! another embodiment, a heart valve assembly '*= provided 
that includes a firs* prosthesis and a second valve prosthesis. The Xtr^t prosthesis may 
include an annular member implantable \v-thi.n a biological annulus, a sewing ox? ft' 
extending, from the annular member, and a plurality of guide rails attached to one of die 
annular member or sewing cuff. The second prosthesis may include an annular frame, at 
least one valve element and meep5aei.es for receiving respective guide rails such that the 
•second prosthesis may be directed along the guide rails towards the first prosthesis. One 
or more locking tabs may be provided on die guide rails lor engaging respective windows 
hi uv 1 _<.ep\xci^ ioi v\it ' xsr < ^ m. > eud. vos hes s ;ei< to i. n> >K ins p o-'h^s^ 

.In accordance with, yet another embodiment, a heart valve assembly is provided 
that excludes a firsi prosthesis including an annular member implantable within a 
biological «muh», a sewing caff extending outwardly from the amadar member; a 
plurality of guide rails extending from, the first prosthesis; a second valve prosthesis 
including an oo.a-.dar frame, at least oae valve element arid receptacles for receiving 
respective guide r&ds such that rbe second prosthesis may be directed along the gu-de rails 
towards the first prosthesis: and means for securing the second prosthesis relative k> the 
.first prosthesis. 

io. accordance with still another embodiment, a heart valve assembly is provided 
that includes a first annular prosthesis including an annular member implantable within a 
biological annuins, a sewing cuff extending outwardly from the annular member, and a. 
p!o.raUr.y of co.aaectors extending inwardly from t ho sewing cuff, and a second vaKe 
prosthesis including an annular frame including a plurality of receptacles, e.g., windows, 
for receiving respective connectors therein to secure the second valve prosthesis relative to 
the first prosthesis. 

in accordance with yes another embodiment, a method is provided for implanting a 
prosthetic heart valve assembly within a biological annuius. An annular prosthesis is 
provided that includes an annular member and a plurality of guide rails extending from the 
anra.iS.ar member. The annular prosthesis may be directed towards the biological annul us, 
e g.. until the annular member is introduced Into the biological annutus. One or more 
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atumtus prosthesis, e g.. through a sewing cuff or skirt extend radially from the annular 
member., to .secure Sine annular member within the biological axmuUiS. 

A valve prosthesis.. e.p,.,. a mechanical or bioo rostheric valve, may be advanced 
over the guide rails, and secured relative to the snnular xncniber. Fox example- the valve 
prosthesis may ro elude a plurality receptacles for receiving respective guide rails 
therethrough, such that the valve prosthesis is parachuted down ihe guide raits towards I be 
angular pavsthosis. The guide rails; xroy include one or more connectors, e.g., buttons, 
detents., beveled surfaces, and the like, thai may be received in ibe receptacles, e g,., in 
pockets in the receptacles, fox securing ibe valve prosthesis to or adjacent the annular 
prosthesis. The guide rails xnay then be removed, e.g., by severing the guide rails above 
the receptacles and connectors, leaving the valve prosthesis secured to annular piosihesis 
adjacent the biological annulus. 

in accordance with sell another embodiment, a method is provided for implanting 
a heart valve assembly in a biological annuius that includes inserting a first annular 
prosthesis Into the biological annuius, the first prosthesis including a plurality of guide 
rails extending there trom; securing the first prosthesis to tissue surrounding the biological 
annulus; directing free ends of the guide rails through respective receptacles oo a second 
valve prosthesis; and advancing the second valve prosthesis; along the guide raih until 

In accordance with yet another embodiment, a method is provided for implanting a 
heart valve assembly in a biological an aulas that includes inserting a first prosthesis into 
the biological anmiius, the first prosthesis including a plurality of connectors extending an 
inner surface of a sewing cuff of the first prosthesis; securing the fit si. prosthesis to tissue 
sunaurtding the biological annuius:. and advancing a second valve prosthesis towaid.s the 
imp tanked prosthesis until a portion of the second valve prosthesis is captured by the 
connectors. 

Other aspects and features of the present invention will become apparent from 
consideration of the following description taken in conjunction with the accompanying 
drawings. 



BRIEF DESCRIPTION OF THE DR AW INGS 
The drawings illustrate exemplary cmbadiroeriis of the invention, in winch: 
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FIG. iA h a perspective view of an exemplary embodiment of a gasket member 
fox » two piece hears valve assembly having gxndc rails extending therefrom 

FIG. IB is a side view of art exemplary embodiment of a guide rail lb.*l may be 
provided with ihe gasket xnember of FIG. I A. 

FIG. iC is a side view showing an alternative embodiment of a guide rail. 

FIG. 2A is a perspective view of an exex-xpiaxy embodiment of a valve member fo 
a two piece heart valve assembly hxetudiag receptacles for -receiving guide mils. 

FIG. 2B is a perspective detail showing an exemplary embodiment of a receptacle 
for the valve member ia FIG 2A . 

FIG. 3 A is a perspective view of a valve xnenxbex bemg secured to a gasket 
member by a coo.neet.or on a guide rail being locked isxio a receptacle of HO. 2 A said 2B. 

FIG. 3B is a perspective view of a frame fox a valve prosthesis, such as that show 
in FIGS. 2 A and 2&, .showing a bass portion of a receptacle receiving the guide rail of 
FIG. IB. 

FIGS. 4A and 4B arc; perspective views showing the operation of the guide rails 
and receptacles of FIGS. IB, 2B, arid 3B to provide a guiding and locking system. 

FIGS. 5A and 5B are side and perspective views, respectively, showing additions* 
features of the guiding and locking system of FIGS. 4 A and 48. 

FIGS. 6A and 6B are a perspective views of a biological annoluc*. -showing a 
method for implanting the gasket member of FIG. 1 A and ihe valve member of FIG. 2 A 
within the biological armtiius. 

FIGS. 7 and 8 axe perspective and side views, respectively, of another embodimer 
of a frame rbr a valve, member including a plurality of receptacles extending tro.su the 
frame, 

FIG. 9 is a perspective view of a sewing cuff core for a gasket, member. 

FIGS. I OA and ! OB arc perspective views of components of« connector that mav 
be attached to the sewing caff core of FI G. 9. 

FTGS. .1 1 and .12 are perspective and top views, respectively, of the valve frame o 
FIGS. 7 and 8 being scoured So the sewing cuff core of FIG, 9 when connectors on the 
sewing cuff core are received in corresponding receptacles in ihe valve frame. 
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RG. 13 is a perspective view of another embodiment ofa valve frame and sewing 
cuff core ofa heart valve assembly, the sewing eu if core inciudiag connectors having aa 
eagle's beak shape secured within receptacles of the valve frame. 

FIGS, 14A-I4D are bottom, rear, side, and perspective views, respectively of one 
of the connectors of the heurt valve asseotbiy of FIG. 13. 

FIG. I5A is a cross-ssctionaj view of ye; another embodiment ofa heart valve 
tv> ouo is , th a o> , <. o' ot f >t otv So 'e <.ps n t n i^jjk ! 

valve member. 

FIG. 15B is a detail ofi.hc. valve member oC PIG. ISA. .showing a ring defining a 

FIGS. 16A.-i6C, ate front, side, md perspective viw*, respective ty, of ibe 
connector of FIG. ,15 A.. 

FIGS. 1 7A.-1 7C are dekhls ofa sewing caff cote, showing a method for attaching 
the connector of FIGS 1 bA- I 60 to the sowing curt-' core. 

Turning to the drawings, FIGS. I A and 2 A show an embodiment ofa gasket 
member 12 and a valve member 14, respectively, that may be combined i.o provide a bean 
valve assembly 10, e.g., as shown to FIGS. 6A and 6B. 

As shown in FIG. i A, the gasket member 12 generally i achates an annular nng I S, 
a mowing cuff 20, and a plurality of guide rails or other elements 50 extending from the 
sewing cuff 20 or other portion of the gasket member 1 2. as described further below. 
Optionally., the gasket member .12 may aise include a flexible skirt and/or baJeen elements 
(not shown), e.g., smroundlrtg a. louver portion of the annular riug IS. A. fabric covering 21. 
may be provided on one or more components of the gasket member 1 2. e.g., over ;.he 
annular ring .IB and 'or over a core- of the sewing eeff 2b, 

in one ernho-ditneaf, the annular ring 1 & may have a generally circular shape 
generally parallel to plane 16, und/or may include an undulating shape relabve to 
longitudinal axis 17. Alternatively, the annular ring IS may have a muitl- tabular shape 
about the eircamfer&ace, including tabes .separated by scallops or cusps (not shown). In 
addition or alternatively, the annular ring IS may be expandable and/or contraoiibie stseh 
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adjusted, e.g., based upon the anatomy of the patient encotonered during a procedure. In 
on, 1 i-p 1 v« mtem t\ i 1 1 Jot hi "■ ^ o\ ^ 1 oia- v to \| xtul t * p ed„s xr n 
diameter, llxua, the annular ring 1 8 may be contracted radially so a smaller diameter, e.g. 
to facilitate delivery h\to an annuity, yet may be resiliently expandable to dilate tissue 
surrounding the atunilus and/or to facilitate securing the. gasket member 12 within the 
tumulus. 

The annular ring 1 S may be formed from an elastic or supere!asfic material such ; 
Nhinol, stainless steel, plastic, and the iijke. For example, the annular ring I S may he- cut: 
from a flat sheet ot base materia! having a desired thickness for the annular ring 1 8, e.g., 
between about 0.1-0.5 millimeters, for example, by laser cutting, mechanical cutting, and 
the like. Thus, the annular ring \h may be initially formed as a long band of material, 
having a width corresponding to the desired width of die annular ring IS, e.g., between 
about \ .5-2.3 millimeters, and a length corresponding to a desired eircanueren.ee of the 
annular ring IH, e.g., between about 55-90 -millimeters. The band may then be wrapped 
around a mandrel or otherwise restrained ttx a generally cylindrical, shape with the ends 
adjacent to one another, and the band may be heat treated or otherwise processed to 
program the generally cylindrical shape io create the annular ring 18. The generally 
cylindrical shape moy include the ends overlapping one another, spaced apart from one 
another to provide an open :i C ,x shape., or attached i<j one another. 

With continued reference to FJG. 1 A. the sewing cuff 20 may extend radially 
outwardly from the annular ring 1 8. e.g., from m upper portion of the annular ring .1 8, as 
.•shown. The sewing carl 20 may include a flexible core material covered by fabric, e.g., 
by attaching the core material to the ripper portion ot the aanutar ring 18. Alternatively, 
the sewing cuff 20 may simply be & layer of fabric or other material covering at least a 
portion of the ajuusiar ring 18. 

The material of the core and/or sewing cuff 20 may be substantially flexible, e.g., 
manufa;: ixued in a desired annular shape {.-such as those just described), vet easily 
deformed, e.g., deflected, .stretched, aud/or compressed. The core may be sufficiently 
flexible io be "floppy,* 5 i.e., such that the sewing eutf 20 conforms easily and/or 
substantially based upon the particular anatomy and/or implantation arrangements 
encountered dtirixsg implantation. Thus, when the sewing eu!T 20 ;.\ place;:! above or 
within a. tissue axtxtulu.'s within a parent's heart, the core may coo form to the surrounding 
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anatomy and/or may d&tarm when the valve member 14 is secured to I he gasket member 
1 2, e.g. to erihsixoe sealing between, the valve member 14 and the gasket member 12 

For example, when implanted within, or above a t>ss-ae anmdus. the core may lie 
against the surrounding tissue,, thereby changing its shape from its original generally 
cirexdar or malts - lobular .shape, changing the shape of any undulation?, and/or changing 
the angle of the original taper. Thus, fhe core may become mere vertical or inward when 
ii lie* against ihe commissures (not shown - ) or the ibsue imnulu*,. and become, more 
imri.eomai or outwaxd when it lies within the sinuses above and between the commissures, 
vvhco fastcaors (not shown) are driven Ihrough the sewing cuff 20, ihe core may 
reslbsoiiy stretch or compress to distribute forces from the fasteners more evenly, which 
may reduce bunching ofihe sewing cuff 20 or other distortion*: thai may otherwise result 
re leakage : as explained further below. 

Exemplary materials (for the core include silicone or other elastomeric materials, 
foam, fabric, felt, polymers, and the like. The materials may be molded or otherwise 
formed into the core, e.g., using molding, extruvioo, cutting, or other maau factoring 
procedures. For example, the core may be injection molded or otherwise formed in its 
annular shape. 

Turning to PIG. 2 A, the valve -member 14 generally includes an annular .shaped 
body or frame 32, a plurality of receptacles 76, and one or more valve elements (not 
shown). The valve member 14 may include a fabric covering 35. similar to r.be gasket 
member 12, e.g.. covering the frame 32 and/or other components of the valve member 14, 
Many features of the gasket member 12 and/or valve member 14 may be similar to the 
devices disclosed in co-pending US applications Serial Nos. J0/327.,$21, filed December 
20, 2002, J. 0.-765,725, filed January 26, 2004 ; 1 J.-WAOfcL filed February 28, 2005, 
11/144,254, filed June 3, 2005, 11/279,246, filed April 10, 200o, and 60/?4b,O38, filed 
April 29, 2006, and i 1/420,720. filed. May 26, 2006. For example, the valve elements 
may he leaflets of biological material, e.g., bovine pericardium, such as those disclosed in 
co -pending application Serial No, 1 1/144.254. 

Returning to FIG. I A, the gasket member 12 includes a plurality of elongate 
leaders or guide rails 50 extending from the sewing etitf 20. The guide rails 50 tn&y be 
formed from elongate bands or other structures including a first end 5 1 a attached or 
otherwise secured to the gasket member 12 and a second or free end 51b (not shewn, .see. 
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e.g., l r iG. IC). The first ends 5Ja oftbc guide rads 55J may include apertures 58 for 
attaching the guide vails 50 to the gasket member 12, e.g., using one or more connectors 
tlirough apertures, such as sutures (as shown m FIG, 1 A), staples, chps, adhessves. and the 
Uke (.not shown). For example, sutures 59 may be directed through the apertures 58 and 
through the fabric covering 21. e.g., to "pickup'* one or more thread*, (hereby securing the 
first end 5 1 a to I be gasket member 12. 

The guide tails 50 may be formed by molding, extruding, or otherwise terming 
elosxgate bands, e.g., having « rectangular cross-section. DeMted features, such as those 
described below, may be formed into the bunds., e.g., by machining, etching, cutting, 
drilling, or otherwise removing tmireriat from the bauds. Alternatively, she desired 
features may be formed origins! in the bands, e.g., by injection molding. T he guide rails 
50 may be formed front materials having sufixesenr. column strengd? such that the guide 
rails are substantially sslf-supportmg, e.g., do not ooilap.se under their own weight, yet are 
sufficiently flexible to be manipulated during u.\e : e.g., to direct -hem out oft.be way when 
desired... 

Turning to FIG. IB, the guide mils 50 include one or more connectors 54. 56. 57 
lor securing the valve member 14 .mot shown) to the first end 51a, und thereby to the 
gasket member 12. A* shown, each guide rail 50 includes one or more primary locking 
tabs 54, 57, and one or more secondary locking tabs 56, e g.,os opposite sides of the guide 
rait 50. For example, the guide rail 50 Includes a width '-\v :> and a depth. <! <T thai may be 
smaller than the width "w," e.g.. as best seen in FIG. Mi. The looking tabs 54, 56, 5? may 
be integrally formed on the guide rails 50, e.g., at the time the guide rails 50 are formed, or 
may be separate elements (made from the same or different materials than the guide rails 
501 Ouu are bonded, fused, or otherwise attached to the guide rails 50 at predetermined 
locations. 

As showtn a first lock ing tab 57 extends from an outer surface of the guide rait 50 
that includes substantially blunt upper and lower edges 5?&, 57b. Optionally, asceonti 
iockrag lab 54 may be provided above the first locking tab 57 - bat includes a substantially 
bHmt lower edge 54 a. The second locking tab 54, however, may have a ramped or tapered 
upper edge 54b, i.e., having a depth "d >- that reduces or tapers towards the second end. 51b 
of the guide rail 50, Optionally, a third locking lab 56 may be provided on an inner 
surface opposite the first and second locking tabs 54. As shown in SriG. IB, the third 
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lockiug tab 56 includes a blunt. Sower edge 56a and a tapered upper edge 56b. As 
explained further below, the third locking t&b 56 may prevent inadvertent separation oft he 
first and second locking tabs 54, 57 from a valve member (no; shown}. 

in another option, the first locking tab 5" may be omitted. For example, as shown 
in FIG, 1C, a guide tai\ SO' may include a locking tab 54' on an outer surtaee that includes 
a substantially blunt lower edge Ma' and a tapered surface f -Hv that extends towards the 
second end Sib. As show?-, the locking tab 54' Includes an eagle's beak or hooked end, 
which may enhance engagement with a valve member (not shown), as explained further 

Optionally, the guide rails 50 may include weakened or breakaway region to 
tacilttate severing Ihc guide rails 50, e.g., above the locking tabs 56. 57. For example, as 
best seen in FIG. IB, each gride rail 50 may include a hole or slot 5.2 extendtxtg between 
ike outer and inner surfaces above the too* lab 57. Thus, with material ot the guide rail 
50 removed, the hole 52 may provide a weakened region thai breaks preferentially when 
the guide rah 50 is subjected to a predetermined tensile force, as explained further below. 
In an exemplary embodiment, the resulting weakened region may acquire approximately 
three pounds (3 lbs .) of force to break away the lower portion of the guide rail 50 from the 
remaining excels portion. 

Tumi sxg to FIG. 2 A, the valve member 14 .may Include a plurality of receptacles 76 
for receiving respective guide rails 50 (not .shown, see, e.g., FIGS. 4 A and AB\ as 
described further below. As shown, a receptacle 76 may be provided at each of the 
commissures ot the frame 52. Alternatively, the receptacles 76 may be provided at other 
locations around tite frame 52 iha* correspond to locations where guide rails 50 are 
provided on the gasket member 12 (not .shown;. Although three reesputcles 76 are shows, 
it will be appreciated that fewer or more receptacles 76 may he provided corresponding to 
respective guide rails 50 on the gasket member 12. 

A* shown in. FIGS 2.8, 3A. and 3B, each receptacle 76 may be formed from front 
a:sxl rear locking plates SO, 82 spaced apart from one another, e.g., by one or more .spacers 
S3 extending from one or both of the front and rear plates 80, §2. The spaeer(s) 83 may 
also define a passage 83a between the plates B0, 82, e.g., to guide the guide rails 50 
between and/or through the plates 80, 82. The from ami rear plates SO, 82 may be attached 
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coanectors, and the hire. Aiternarively. the from and rear plate.s 80. 81! may be integrally 
tdaned as a single piece, e.g.. by i-rjeodon molding, machining, and she like. 

As best seen it? FIGS. 3A and 3E, the front and rear plates HO, H2 may include a 
plurality of holes 86 therethrough for receiving sutures 75 or other connectors 
therethrough, e.g., for connecting the teceptaele 76 to the valve member 14. For example, 
sutures 75 may be directed through correspoading boles &6 in the front <*nd rear plates SO, 
82 and through the fafcric of Che valve member ;4. The sutures 75 may (hen be knotted 
atid the excess suture material cm or otherwise severed, hi an alternative embodiment, the 
receptacles 76 may be attached directly to the frame 32, e.g., such that the receptacles 76 
do not move substantially relative- to the frame 32. Alternatively, other methods may be 
used to attach the receptacles to the vtilve member 14 e.g., adhesives, detents or other 
connectors on die frame 32, fabric, and, or receptacle 76 ; and the like (net shown}. As 
shown in FIG. 3A, -he holes 86 may be arranged on the front and rear pistes SO, 28 such 
that one of the plates; (e.g., the rear plate 82.. a*; shown) is .subjected So compression 
bet ween opposite side edges. Tha? may Was the from and rear pidle.s SO. 82 slightly away 
from one another to open the passage 83a between the front and rear plates 80, 82, thereby 
facilitating directing a guide rail 50 foot shown) through the receptacle 76. 

One or both of the plates 80, 82 may include one or more apertures, windows, 
recesses, or other pockets 84, 88 therein. As shown in FIGS. 3A, 4A, 4B, and 5A, the 
few* plate SO may include a front window 84 having a size and/or shape for receiving the 
fast or ftont locking tab 57 therein. Similarly, as shown in FIG. .18, the rear plate 82 may 
include a rear wmdow 88 hsvmg a size and/or shape for receiving the third or rear locking 
tab '36 ihexeitt. Optionally, as be.-st seen it) FIG, 4 A, the front plate 80 may include a 
tapered tooth, or other element 85 emending downwardly from a lower edge of the front 
plate 80. lit this option, the from tab 57 may include a dimple or groove 55, which may 
interact with the element 85, e.g., to enhance proper guiding of 1 he front tab 57 through the 
receptacle '76 and into the first window 84. 

Turning to FIG. 3 A, a fully actuated connector is shown that, is created by the 
interaction of a guide rati 50 and a receptacle 76. As shown, the first tab 57 is poo'ekmed 
within the front window 84, With additional reference to FIGS. 4A and 4B, during use, 
the. free end 51b oft he guide rail 50 is directed through the receptacle 76, i.e., horn the 
lower end of the receptacle 76, between the ptat.es 80, 82. and upwardly. Optionally, the 
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free end 51b may include a narrow, tapered, and/or other shape (not shown.) to facilitate 
directing the free cod 5 lb through the receptacle 76. 

Turo'mg to HO. 4A, die receptacle 76 may be directed downwardly aioug (he guide 
rail 50 (e g., when the valve member 14 is directed towards the gasket member 12, as 
described further below), e.g., xintil the ramped tooth 55 contacts the groove 85 in the front 
tab 57. 1" he eoopemi ion of the tooth 55 with tiu- groove 85 may center the frora tab 5? 
within the receptacle 76, thereby aligning the front tab 57 axiaily with ihc front window 
84. In addition, this cooperation may Oft or otherwise .separate the lower edge, of the front 
plate 80 from the rear plate S.2, thereby opening the passage 83a between the plates 80, 
882 to facilitate directing the front tab 57 between the plates 80, S2. 

Tunxisxg to FIG. 4S> otxce the f'trsi tab 57 is fully aligned with aod/ox eaters the 
front window B4 ; the plates &0, 82 are .tree to resilientiy return back towards one another. 
Thus, the blunt upper edge 57b ofi.be froeJ tab 57 may engage the blunt upper edge Mb of 
the front window 84. Similarly,, as shown in FIGS. 5A and 58, the rear plate 87 may 
include a tab centering groove 89. As the rseeptaele 76 is directed downwardly over the 
guide rail 50 5 the rear tab 56 may enter the groove $9, thereby further centering or 
otherwise guiding the receptacle 76 along the guide rail 50. The tupered upper edge 50b 
of the rear tab 56 xntiy facilitate the rear tab 5d passing under the rear plate 82 a.od mi© the 
receptacle 76 tmttl the rear tab 56 enters the rear window 88. The blunt lower edge 56a of 
the third tub 56 also prevents the receptacle "-'6 from moving upwardly along the guide rat! 
50, e.g., to enhance securing the valve member ! 4 io the g&aket xnember 12, as described 
furl her below. 

'Immixg w FIGS. 6A and 68, a method is shown for implanting ft prosthetic heart 
valve assembly 10 info a biological annuius. Oeneraiiy, the heart valve assembly 10 
irieled.es a gasket member 12 and a valve member !4. sucb as that shown in FIGS. 1 A and 
2A and/or as described elsewhere herein or in Ihc applications identified elsewhere hcrcm. 
The biological aooubis 90 may be the site for replacing an casting natural or previously 
imV^V" betrt^'-'ve " e'" •■>•• " 'r'-euyv'l r -'' ri d "ort : c, or pulmonary valve whhio a. 
patient's rseart snot, snowm, 

B< tot -n I i <■ il *< <- s i j o FIGS 1A and 2 A, the patient may 

be > 5 ci ■» f <k t. vi vnt» n boh For ccar splc the pavieni may be 

pics ' d < i i (. ot tl ox* si > f pm'entX heart may be exposed, e.g., by 
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sternotomy, thoracotomy, or other opm or iiidnimaiiy invas we procedure. An incfesioa 
may be created m ihe blood vessel above fee valve being replaced («ot si town), e.g.. in she 
aorta for an aortic valve replacement, its order to access the annul us f>0. The existing 
natural or prosthetic hear; valve and. or leaders (also not shown) may then be removed 
ftora the atuwhte 90 using known methods. 

A gasket member 1 2 aad a valve member 1 4 may be selected based upon the 
anatomy eaeountered, e.g., having a plurality of lobes* matching the lobes of ihe biological 
aatmlus 90 andk>r having a crass-sectional dimemt'oo. corresponding to ihe interior cross- 
section of the biological annul us 90. Optionally, a gasket member 12 and/or valve 
member 3.4 may he. selected having a size that is Larger than ihe biological annul is s 90. for 
example, the gasket member 12 mtsy have a diameter in »ts relaxed condition that U 
slightly larger than the biological amtuhts 90. e.g.. such that the gasket member 12 may at 
least, partially dilate ihe biological annum* 90 upon Implantation. To addition or 
alter-univoiy,, the vaive member i-1 may have a diameter or other cross-secdon that is 
substantially larger than the biological auHuins 90. e.g., for supra-annular or ifUra-drms 
impkuitatton, -which may accommodate die larger size. 

With reference to FK1 6 A, the gasket member 12 may be uxfroduoed into the 
patient mi til the nnaular ring lis (not shown in FIG. 6A.s is disposed within the biological 
atumk-s. .hi one embodiment, the gasket member 12 may be restrained u; a couiraded 
condition by tensioning guide rails 50, e.g., with a delivery tool (not. show-o) and 
mtrodtioed into the- patient's body until the annular ring IS extends ar least ptirtiaiiy into 
the biological annuity 90 The gasket member 12 may then be expanded or at least 
partially released within the biological annulns 90, e.g., to dilate the biological snwulus 90 
or otherwise direct tlte surrounding tissue outwardly. Once stabilised, the guide nub; 50 
may be released entirely from the delivery loot (not shown). Optionally, ft dilation tool 
(not shown) may be advanced into the gasket member 12 and expanded ro forcibly fe.g., 
plastically) expand the annular ring ie.ot shown) within the biological annular 90 in art 
alternative ernbodrmerk, a tool (not showxi) may be used to maintain the gasket member 14 
in the contracted condition, am! the gasket member 14 may be released once the annular 
ring IS is positioned within the biological annuias 90, whereupon the gasket member 14 
may resiHerstly expand, e.g., to contact and/or dilate ■tissue surrounding the armukis 90. 
Such « delivery tool may &ho eotuotrak t or turn;, movement ofi.be guide rails 50 during 
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delivery of the gasket member 1 H, e.g., to keep the guide rails 50 substantially out of" the 

field of view.. 

With the gasket member ; 2 deployed wtthfn the biological axmuhis 90, the sewbig 
ouff20 may coutact the tissue surrounding the supra-annular space above the biological 
at-tmins 90. One or more fasteners, e.g., clips or sutures (not shown), may foe directed 
through the gasket nit. ruber .1 2 into the tissue above and/or surrounding the biological 
axsrruius 90. Exemplary fasteners aud methods for -using them to secure -be gasket member 
12 ro5*y be found m co-pending Application Serial Nos. 10/ -527.821, .tiled 20 .December 
2002. 10/646,639, filed 22 August 2003. 1 0/68] ,700. filed 8 Oclobor 2003, and. 
1 1-004,445. Hied December 3, 2.00 J. 

Turning to FIG. 6B, with the gasket U5ei.rJ.str 12 within the biological artrudus 90, 
the valve member 14 may (ben bo advanced if.no die patient's body towards the- biological 
anmilus 90. }u the embodiment shown, the valve member 14 may be advanced along the 
guide rails 5i) toward s:he gasket member i 2. Before, advancing she valve member ! 4, ihe 
free ends 5.1b of the guide rails 50 may be directed through respective receptacles 7d of 
;.he valve member 14. Thus, before ftdvaocing the valve member 34, the guide rails 50 
need to be released and removed completely from any delivery tool (not .shown) if used to 
deliver the gasket member 12 

Wish the guide rails 50 xeceived through the receptacles* 76 of the valve member 
14, the valve member 14 may he advanced dblully aver the guide rails 50 towards the 
gasket member 12 until the valve member 14 engages or otherwise contacts the gasket 
member .12. For example, the valve member .1-1 may be advanced until the receptacles 76 
.securely engage with locking tabs 54. 56, 57. e g.. until the locking tabs 57. 56 are 
received In respective windows 84, 88 re the receptacle 76. Consequently, as shown in 
PIG. 6.B, the valve member M is securely positioned relative to gasket member 12. with 
the locking labs 54, 56, 5? preventing the valve member .14 from being moved away from 
the gasket member .1.2.. 

The excess portions ofi.be guide rails 50 above the reeepiaeies 76 may then be 
removed. For example, the free ends 5 1 b of the guide rails 50 may be pulled with 
sufficient tensile tbrce So break the weakened regions on the ^uide rails 50. Alternatively, 
the guide rails 50 may simply be cut or otherwise .severed above the val ve member 14, 
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Turning to FIGS. 2> an alternative embodiment of a heart valve assembly 1.00 is 
■shown that includes & gasket member I \ 2 t'ouly a portion of which is shown in. FIGS 9. 
j I. and 12) and a valve member 1 !M (the leaflets and fabric being omitted for clarity). 
Generally. a» described above, the gasket -member 1 12 may include a. sewing cuff 
extending radially from an annular ring, and a fabric covering tnoUhown for clarity). An 
exwnptory com 120 for (be sewing cuff is shown in F1G8. 9 5 ] L &nd 12. Also similar to 
previous embodiments, the valve member I 14 includes a frame 132, one or more valve 
elements, and a fabric covering (.not shown?, 

"fuming to FIG. 9, the flexible core 120 for Lite sevvmg cuff of the gasket member 
112 may be formed hvm silicone or other resilient, flexible material as described 
elsewhere herein and it; the applications identified elsewhere herein. The flexible core 
120 tnay include a plurality of connector holes lot) therein for receiving respective 
connectors, such as stud* (not shown, see, e,g., FIGS. 11 and 12). Optionally, the iloable 
core i 20 may include a plurality of elosable windows 162. For example, the Hex? hie core 
120 may Ire cut to create the windows 162 including t&bs 164 therein. Each tab 164 may 
include one eo.d fixed to the flexible core 120 and a free end selectively receivable in the 
respective window 162. lit one embodiment, the tabs 16"<i may have their shape set, e.g., 
such- that she sahs .164 extend away frora -be respeetive windows; 162. Vet, when the labs 
.164 arc directed into the respective windows 5 62., there may be sufficient interferes e to 
maiulain the tabs 16-1 in the ■■.vio.dows 1 62. Titus, during use, the tab-; 164 may be pressed 
irUo the window* 162 to close the windows 162 or may be directed out of the window*; 
.162 to provide openings for receiving suttees, staples, clips, or other connectors (not 
shown) through the windows; 162. 

Turning to HQS. 10A and ,i0B, ax? exemplary embodiment of a connector is shown 
that includes a cap 150 and a base 155, respectively. As shown in Fid. 10A, the. cap 150 
includes a fiat first etui 151 having a pocket .158 therein end a rounded second end 153. 
As shown in FIG, 10.B, the base .155 includes a shaft 156 extending from art enlarged head 
152 and terminating in a tip 154. T he shaft .156 has a size and'or shape tor being received 
in the pocket 15$ in the cap 150, e.g., to provide an interference fit. therebetween. 
Optionally, the shaft .156 may include one or more annular grooves 157 aad-'or the cap 150 
roay include one or more annuiar ridges, tabs, or other detents (not. shown) within the 
pocket 158. 
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Txsming to FIGS. 9 md 11, to- attach the connector to the flexible core 120, the 
shuft 156 of the base 1 55 is inserted thiougb the connector holes 160 from the outside of 
the ftexihle core 120 until the sip 3 34 is exposed within the huerior of the flexible core 
120. The cap 150 may tfcea be directed over the tip 154 such thai the lip 154 is received in 
the pocket 15c. The cap '! 50 may be secured to the shah .156 by at5 nneriereoee fit, by the 
grooves 15? engaging corresponding ridg.es. or tabs (not shown), and-'or uskig adhesive*, 
fusmg, or other methods. 

Turning to FKiS. 7 and 8, the valve member 1 14 rnciude* a plurality of 
tcccptaclcs, e.g., looking windows I 76, extending from the frame VS2. For example, the 
frame 132 may include tabs or other extensions 175 tbonecl from, the tV-isxse material that 
extend downwardly from the frame 132. The tabs 175 include holes or openings 376' 
therethrough, e.g., cut or otherwise created through she tabs 1 75. The openings .1 76 may 
be sized and/or shaped to receive the connectors 150, .155 therethrough, as described 
further below. The locations of the tabs 1 7.5 around, the circumference of I he frame 532 
n ay correspond to the locations of the CKn.mci.ias 1 50 on the flexible core 1.20. e.g.- at the 
commissures. 

lmplarnatiott of the heart valve assembly 100 may proceed as described elsewhere 
herein.. For example, a gasket member (not shown) including the flexible core 120 of 
FIGS. 9, 1 1, and 12 may be directed into a biological annuhs* and secured therein. For 
example, one or more clips, suiores. or other connectors (not shown) tray be directed 
through the windows 162 in the flexible core 120 and into surrounding tissue. A valve 
member including the frame 132. may be dhecicd into the biological annul us towards the 
gasket member until tabs 1.7.5 are disposed above the connectors 150. For example, guide 
raiis (not shown) -nay be provided oxj the gasket member (e.g., similar to the guide rails 50 
without the locking tabs 5-1, 56, 57), and the valve member may be advanced down the 
guide rails. Alternatively, the valve member may simply be earned by a valve holder and 
directed into the (ixmuhis towards the gasket member. 

As the valve member is directed further towards the gasket naetnber, the tabs 175 
may contact the connectors 1. 30, causing the connectors 1 50 to deform or deflect -at; til the 
connectors? 150 enter the windows 176. Once the connectors 1 50 enter the windows 176, 
the conuecto'S 150 may resiiientiy return outwardly, thereby creating t*o interference fit 
between the connecters 150 and the tab;; 175. The connectors 150 may be focused from 
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resilieatly deflectable material. ,vach as plastic. '.Die rounded end .1 53 ofi.be cap may 
facilitate directing ibe connectors 150 ou< of the way until the connectors 150 are freely 
exposed within r.be windows 1 76. 

Turning to FIG. 13. an alternative embodiment of 3 heart valve assembly 200 k 
shown that includes, a gasket member 212 (with the annular ring and fabric covering 
omitted for clarity") arid valve member 2.14 (with the leaflets and fabric, covering also 
omitted fox clarity?, similar to those described above. The valve member 214 includes a 
frame 232. which may include receptacles, s.g., tabs 275 with open bigs or windows 276. 
.s-'mihu- to ibe embodiment shows in FKiS. 7~! 2. Unlike the previous embodiments, site 
gasket member 21 ?. includes connectors, such as «mds 250 &hown in FIGS. 14A-14D., 
which may include rounded upper surfaces 250b and hooked lower surfaces 250a, e.g... to 
enhance engagement with the windows 276 in the tabs 27?. 

Turning to FIGS. I4A-14D, the connector or stud 250 may include a hooked or 
"eagle's beak'' shape, e.g., Including a blunt lower surface 25fe and a curved or rounded 
upper surface 250b. As shown, the lowt-r surface 250a Includes a book element 252 
extending therefrom. The connector 250 may be connected to a flexible core or other 
portion of the gasket member 2.12, similar to the embodiments described elsewhere herein. 
The consiector 250 may be formed from a delormable materi.'u. e.g., an elastomer or other 
plastic, which allows the couuector to deform downwardly and/or inwardly, yet resilient ly 
return outwardly to its original shape. 

During use. the gasket member 212 may be secured within a. biological annuius, 
and she valve memi.x-r 214 may be directed towards the gasket member 2.1 2 until the tabs 
275 contact the connectors 250 The rounded upper surfaces of the connectors 250 allow 
the tabs 275 to be directed downwardly, deforming or bendutg the connectors 250, until 
the connectors 250 are aligned with the windows 276, whereupon the connectors 250 may 
rositieniiy return outwardly to engage ibe connectors 250 within the windows 27fi, The 
blunt lower surfaces 250a may contact the lower edges of the windows 270. prevention 
subsequent, removal of the connectors 250. The hooked clement 252 may enhance 
engagement, e.g., preventing the connectors 250 from being removed from the windows 
275 even if the connectors 250 subsequently move and/or are deformed, and consequently, 
preventing the valve member 214 from being separated fmrr. the gasket member 212. 
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Turning to FIG, ISA. across-sectional view of yet another alternative, emboditaefit 
of & heart valve assembly 300 is shown that generally includes, a gasket member 3)2 and 
valve member 3.14, smnlar to the previous embodiments. For example, the gasket member 
3 1 2 may include an annular ring 3 I S, a sowing c-uff '320, and a fabric covering 32 1 , and 
the valve member 3 14 -nay in.eb.Kk- a name 332. a fabric covering 333. and one or more 
valve elements (not shown). The valve member 314 may also include one or mote 
cowxectorSs e.g.. labs 375 with windows 376 extending from the frame 332\ simitsn to 
previous embodiments. FIG. 158 is a detail ot the valve member 3M including the fabric 
covering over the frame 332, but with the tab 375 mid. window 376 exposed. 

Returning to FIG. 15 A, the gasket member 3 1 2 includes a plurality of buckles. 350 
<on* shown) thai may interlock will? a respective tab 3 75 and window 376 to secure, the 
v ;dv3 member 5 .1 4 relative to the gasket member 3 12. Turning to FIGS 5 OA ■ .1 6C the 
buckle 350 may include a planar portion 351 and a tab 35-! extending outwardly from the 
pta-u-r portion 35 i . Optionally, die buckle .350 may include other features, such ;rs one or 
.not, >-noow\ ^~ a)!, 1 o m es 5c < v e, th i\. s . , scv Jit >s \howsO \; ->hs>w\ 
the tab 354 includes a substantially blunt lower surface 354a and a ramped or rapered 
upper surface 3S4b, 

As shown in FIGS. 1 7A-1 7C, the h tickle 3S<1 tuay be attached to the gasket, me tribe r 
512., e.g., to a core 520 of the. sewing cuff, e g.... using sutures 390. As shown, the buckle 
350 may be .disposed adjacent an interior surface of the gasket member 3 12 with the tab 
354 onemed outwardly, e.g.. as shows in FIG. 15A Sutures 390 may be directed through 
the apertures 357, 358 and through the sewing cuff 320 and/or fabric covering .321 of the 
gasket member 312.. thereby securing the buckle 350 with the tab 354 abm'hng the sewing 
cuff 320. 

The heart valve- assembly 300 may be implanted within a biological asmtnus 
Similar to lite other embodiment*! described herein. However, when the tab* .375 on the 
frame 332 contact the respective tabs 354 of the buckle 350, the ramped tipper sin-laces 
354b of the tabs 354 may direct or deflect the buckles 350 Inwardly, allowing the tabs 3 75 
to pass between the buckle 350 and the sewing cuff 320. Once the rabs 375 pass below the 
tabs 354, the tabs 354 may eater the respective windows 376, and the buckle 350 may then 
resihenl.lv move outwardly, thereby canto ring she tabs 375 between the buckle 350 and the 
sewing cuff 320. "1 he blunt .lower edges 354a of the tabs 354 may prevent the tabs 375 
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from moving upwardly, thereby securing the valve member :>)4 i.o the gasket member 31?.. 
OpuonaHy, the. tabs 'l~~-4 roay Include a hook or eagle's beak shape (not shown) to enhance 
engagement, similar to the embodiments described above. 

It will bo appreciated that elements or components shown, with any embodiment 
herein, arc exemplary for the specific embodiment and may be used on or io eotBhinafeon 
with other embodiments disclosed herein. For example, receptacles arid<'oc guide rails may 
provided on any of the embodiments described herein, whether shown in the drawing,* in 
that combination. Optionally, if receptacles and connectors are provided on the valve and 
gasket members described herein, connectors on the guide rails may be eliminated if the 
guide rails are used only for uuidaaee and the receptacles and connectors are provided for 
seeuremem. 

While the invention is susceptible to various modification*, and alternative forms, 
specific examples thereof have been shown in the drawings and are herein described in 
detail h should be understood, however, that the invention is not to be limited to the 
particular forms or methods disclosed, bus to the contrary, the invention is tn cover all 
modifications, equivalents and alternative failing within the scops of the appended 
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We claim: 

1 A ptosrheais for receiving & prosthetic valve to replace a preexisting natural 
or prosthetic heart valve wiibi« a biological a«o«hu% comprising: 

an smsxdax member implantable within the biologic&J ammhj.s; 

a sewing our! ex lending outwardly from the annular member; 

a plurality of guide rails comprising, first ends coupled to one of she annular 
raember and the sewing cuff for guiding n pmslhetic valve towards at least one of the 
sewing cuff and the annular member; and 

one or more locking tsb.s position) cd on the guide rails for scouring: a priV.tb.ctic 
valve relative to the prosthesis. 

2. 'The prosthesis of claim 1 , wherein the beidag tabs comprise .first and 
second tabs extending front opposite sides of the guide rails. 

3. The- prosthesis of ciaixn 2, wherein the locking tabs further comprises a 
tfatrd tab spaced apart above the first tab. 

4 The prosthesis of v air *Vt nr t/o osl , u< i) k |ii^,-u! ^ 

bkraS upper and lower surfaces. '<■• u *l - e-i *lu ths » M <.«» opc»v.\ s» U i k { , 
lower surface and a tapered upper surftce. 

5 .1 he prosthesis of elauu 1 . * beu\ t e ^b M v „ ot< e t a .s m. K ^ . 
weakened region above dse ooo et ! v e kx. la- ; . Ss *«> *. et <. »;w » , appo; ;o t o< uV 
gulde rail from u lower pernor-, 

0, 'The prosthesis of claim j.. wrxere 
at-/ft-bi\j jo the acwaug cuiT and a _ s~> v. e ip ~>, 
se^ins.1 cuff. 



o. ) .> c * jo bv 'i • it \r i < <a o be 



7. The prosthesis of - u > 
self-supporting. 



t O HJ t t- r s H so * 'L <. a s tx 
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de rails toward, or away from 

9. The prosthesis of claim 1, wherein the guide rails have a rectangular cross- 
section. 

I 0. The prosthesis of claim 9, wherein the cross-section of the guide rails 
define- & width thai extends along a periphery of the scwiug cuff and a depth that extends 
transversely reifeive to lite periphery, -he depth being smaller than the width. 

1 1 . A haari valve assembly implantable wtthia a biological annuhxs, 
comprising: 

aumiius. a sewing caff extending ouhvardiy front ii-c annular member, and a plurality of 
guide rails attached to one of the annular member or sewing cuff; 

a second valve prosthesis coo-prising an annular trarne, at. least one valve element 
and receptacles for receiving respective guide rails such that the second prosthesis may be 
directed along the enide rails' towards the first: prosthesis; and 

locking tabs on the guide rails for engaging respective windows in the receptacles 
for securing die second prosthesis relative so rhe first piosihesis. 

12. The heart vaive assembly of claim 1 L wherein thy loolaog labs comprise 
ftrst and second locking tabs extending from opposite sides of fits guide rails. 

le. The heart valve assembly of claim 12, wherein, the receptacles comprises 
First asd second pockets for receiving the first and second locking tabs, respectively, 
therein. 

14. Tin. K i ^ ^eis. »ibh- ofe'aim 1 3. wherein die receptacles comprises 
first and second pi a-s ^ , , I p t tto -> o-s ^ , toiher. the isrsf and .second plates 
eofi\prismy the first mk* >v< on J p k \<J respectively therein. 
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1 5. The heart valve assembly ofclairx). i 2, wherein, the locking tabs further 
comprises a third tab spaced apart above- the first tab. 

16. The heart vasve assembly of olab . I * ovhnoo t .,t^ >w 
substantially blunt upper and Uswex surfaces.. ax)J * ' v ? - 4 ilv b 1 .. . o^ » -< -> * 
substantially blunt lower surface and a tapered t.pp- < „ k t o 

1 7 . The heart valve assembly of claim i I , wherein each, of the guide mis 
includes a. weakened region above the «oe or more locking labs, for detaching an upper 
pernor; of the guide rail from a lower portion.. 

j 8. The bean, valve assembly of claim ! i , wherein trie first ends of the guide 
rails are attached :u the .sewing cuff and are spaced apart, from one another ahoiji a 
periphery of the sowing, cuff. 

19. The hear! valve asserably or claim I .1 , wherein ike guide ra-b are 
sufficiently rigid lo he sel^upportmg. 

20. The heurt valve assembly of claim 1 9. wherein the guide rails are 
stntidemly flexible to he xnanrpuhtted by a user to direct second free vndsofthe gxida 

21 . The heart valve assembly of claim s 1 , wherein the guide rails hwe a 
rectangular cross -sec; ion. 

2.2. The heart valve assembly of claim 1 1 . wherein {he receptacle comprises 
mear-s for engaging with locking tabs. 

23. A haart valve assembly implantable with is a biological annul as, 
comprising: 
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a first prosthesis comprising an atmnlar member implantable wifhia a biological 
&rmu!os, 3 sewing cuff ex tending outwardly from the antruiar member. 

a plurality of guide rails extending from i:bc first prosthesis; 

a second valve prosthesis comprising m\ annular frame, at least one valve element 
and receptacles for receiving respective guide rails such that the second prosthesis may be 
directed along the guide rati? rewards the fsrsf prosthesis, and 

means for securing the second prosthesis relative to the first prosthesis once the 
second prosthesis is directed along the guide rails towards the first prosthesis. 

24. A heart valve assembly implantable u-ithro a. biological atmutus, 

a first annular prosthesis comprising an. annular member implantable within a 
biological ammlus. a sowing cuff extending outwardly from the annular member, and a 
plurality of connectors extending inwardly from the sewing caff; arid 

a second valve prosthesis comprising an annular frame, the frame comprising a 
plurality of windows for receiving respective connectors therein to secure the second valve 
prosthesis relative to the Brat prosthesis, 

S3. The heart valve assembly of chum 24, wherein the connectors comprise 
3 )«; v I oi "Kiev eppei sm t^ e^ t-« a.m< utg t tv, co* ei<»\ vto he te\-> of ^e v in < >^ - 
when the second valve prosthesis is directed towards the first annular prosthesis. 

26. The heart valve assembly of claim 24. wherein the connectors comprises 
substantially bimu: lower surface*; for securing respecti ve portions of the frame defining 
the respective windows beneath the connectors. 

27. The heart valve assembly of clatm 7A . wherein the conneei:ors comprises 
hooked losver surfaces for securing respective portions of the frame defining the respective 
windows beneath the eonneciof.v 

28. The heart valve assembly of claim 24, wherero the connectors comprise 
buckles, each buckle comprising a planar portion spaced apart from the sewing cuff, a tab 
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extccdmg iron;, the piaxiar portion towards trie sewing cuff, the tab corxipri.siag a raroped or 
tapered upper surface for guiding a portion of the- frsme between (he planar portiou aud she 
sewing cuffwheo the second %'alve prosthesis is directed towards the first annular 
prosthesis. 

29. A method for irnpkir-tmg :i heatt valve assembly in a biological ariraJo.>; : , the 
n-cihoa comprising: 

inserting a first annular p-oysthssis into trie biological ar-r-clus, the first prosthesis 

comprising a plurality of guide ra ils extending therefrom: 

securing the first proM.he,vb to tissue surrounding the biological tumulus; and 
directing free ends of the guide xail> through respective receptacles on. a ^ecoau 

valve prosthesis; 

advancing She .second prosthesis along the guide rails towards the first prosthesis. 

relative to the first prosthesis by engaging connectors on the guide rails with the 
receptacles. 

3.1 . The- method of churn 29, whe.re-B !.hs second prosthesis is advanced along 
the guide rails until connectors ou the guide rails are engaged with the receptacles. 
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